phenol, cresols and monohydroxybenzoates,1* and subsequent studies suggested the feasibility of its practical application for treatment of phenolic waste water.2>3) Since recent studies have suggested the hopeful application of the protoplast-fusion technique to improvement of antibiotic productivity, 4) we prepared protoplasts of strain
No. 14 for the purpose of increasing the phenol-utilizing activity. Jeffries et al.,5) Dominguez et al. 6 ) and Finkelman et al.1] reported protoplast formation from A. pullulans cells. In our present study satisfactory results were obtained using a yeast cell-wall lytic enzyme, Zymolyase.8'9) This paper describes the preparation of protoplasts capable of metabolizing phenols from cells of strain No. 14 and also describes procedures for maintaining their high activity. Salicylaldehyde (SAD)-oxidizing activity, induced when the cells were cultured in o-cresol-containing medium,was adopted as a criterion of physiologically strong phenolutilizing activity in strain No. 14. SAD-oxidizing activity was assayed by measuring the oxygen consumption with a DO analyzer (Bioxygraph, Kyusui Kagaku Kenkyusho, Japan) or by Warburg manometry. The difficulties encountered in such studies were: 1) In harvesting large quantities of protoplasts induced to oxidize SAD, and 2) in preservation of such enzyme activity for a long time. In the synthetic culture mediumwith ocresol as a sole carbon source the growth of this Aureobasidium was very scanty. Moreover, when incubated too long in the o-cresol medium, its cell-wall became nonlysable by Zymolyase. ture and &=OD800after bursting the protoplasts. A successful protoplast forming experiment usually resulted in a burst ratio of over 80%.
Preparation of protoplasts showing SAD-oxidizing activity were yielded as indicated in Fig. 1 . An incubation period in o-cresol-I-medium of 10~15hr was the most favorable regardless of the initial cell size. An incubation period shorter than this resulted in insufficient induction of the oxidizing activity: On the contrary, if longer, the efficiency of protoplast formation decreased presumably owing to the increased resistance of the cell-wall against the lytic enzyme.
It seemed of interest that Aureobasidium cells, a filamentous mold, could be converted to protoplasts by a yeast cell-wall lytic enzyme, Zymolyase, like a typical yeast e.g.
Saccharomyces. s '9)
The stability of SAD-oxidizing activity was manometrically examined with the resultant protoplasts (Fig. 2) . Protoplasts treated with a hypertonic solution with MgSO4 maintained their SAD-oxidizing activity stably, while the activity of protoplasts treated with KC1 solution decreased as time passed. MgS04was much more favorable than KC1as an osmotic stabilizer for the protoplast washing and suspending solution, like for the respiratory activity of protoplasts from a hydrocarbon-utilizing yeast toward «-alkane.10) Figure 3 compares phase-contrast micrographs of intact cells (A), and MgSO4-washed (B) and KCl-washed protoplasts (C). Both protoplasts were similarly round-shaped in contrast to the rod-shaped intact cells. However,while MgSO4-washedprotoplasts assumed a dark blue color like intact cells, KCl-washedones were a muchlighter blue. The difference in color mayreflect the stability of SADoxidizing activity. These phenomena suggested that SADoxidizing activity is located in the cell-membrane region. The color of protoplasts was reversibly changed depending on the osmotic stabilizer contained in the washing solution. 
